Poverty and exposure to adversity have been linked with decreased educational success. Various environmental and neurobiological pathways have been proposed for these associations, however, existing models have several clear drawbacks. Here we outline existing models, and propose an alternate model linking exposure to adverse experiences in childhood to education success. Specifically, we propose that measured dimensions of experience (e.g. decreased cognitive enrichment or increased exposure to violence), instead of named exposures (e.g. poverty) impact neurobiology through neurodevelopmental processes of neuroplasticity. Our model results in testable hypotheses and clear intervention strategies. We predict that exposure to trauma will have a distinct neurobiological impact from exposure to a lack of cognitive stimulation and that these distinct exposures will benefit from different interventions. Specificity in this arena is thus likely to better support educational achievement for disadvantaged children. Extensive evidence links childhood poverty to decreased educational success [1]. Children raised in poverty have lower school achievement, greater academic problems, and are less likely to graduate from high school than children who never experience poverty [2]. These associations have been observed consistently for decades and have generated considerable interest in developing strategies for reducing socio-economic disparities in educational outcomes. More recently, a wider range of adverse childhood experiences (ACEs) -including child abuse, community violence exposure, parental psychopathology and loss of a parent -has also been associated with educational outcomes [3,4]. Together, these findings indicate clearly that adverse social and environmental experiences early in life exert a lasting influence on educational success. In this paper, we explore neurobiological pathways that might explain these relationships.
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We first review two leading conceptual models that posit specific pathways through which early experience influences educational outcomes. The literature linking poverty with educational success has developed largely independently from the literature linking ACEs with developmental outcomes. As a result, the hypothesized pathways through which early experience are conceptualized to influence child development are different in each of these models. Next, we present an alternative and integrated view of how diverse environmental experiences may come to shape educational success. This integrated approach brings together and extends the poverty and ACEs models, providing testable hypotheses about the neurobiological pathways impacted by different early experiences. In relaying this model, we hope to provide novel targets for interventions aimed at reducing educational disparities.
Poverty, learning experiences, and education
The link between poverty and educational outcomes has often been attributed to differential exposure to cognitively-stimulating experiences and opportunities for learning as a function of socio-economic status (SES). Children born to wealthier parents with more education are likely to have better formal and informal educational opportunities beginning at an early age than children from families with less education and fewer resources. Children from high-SES families live in houses with more books where parents speak more often and in more complex ways to their children, and when they enter school they are more likely to experience an enriched educational environment than children in low-SES families. Children from high-SES homes are more likely to visit museums, engage in extracurricular activities, and spend greater time in the company of an invested adult than their lower-SES peers [2, 5] . Variation in these types of early experiences is thought to influence neurocognitive development, including language, memory, attention, and both implicit and explicit learning processes [6, 7] . Lack of learning opportunities is thought to directly drive atypical neurocognitive development; for example, low linguistic complexity in parental speech predicts poor child language development [8] . Disruptions in these
